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(54) TRANSISTOR AMPLIFIER CIRCUIT 
(11) 62-78903 (A) (43) 11.4.1987 (19) JP 

(21) Appl. No. 60-218604 (22) 1.10.1985 

(71) NIPPON TELEGR & TELEPH CORP <NTT> 

(72) NOBORU ISHIHARA(3) 
(51) Int. Cl\ H03F3/45 



PURPOSE: To obtain an opposite-phase amplifier output signal stably without^ 
any phase shift by providing a transistor(TR) for differential amplificaJ^ofT 
and a resistance for parallel feedback, and connecting the collector of^arf "input 
TR to the 1st power line directly. ^' J ^ 

CONSTITUTION: This TR amplifier circuit has the TR Q4 for^ifferential amplifi- 
cation and has the same constitution with a conventional' TR amplifier circuit 
except that the collector of the input TR Ql js^tfonnected to the power line 
El directly. A cascade type differential ampli-fTer circuit is constituted including 
the input TR Ql, the differential ampMer TR Q4 t a current limiting TR Q3, 
a load resistance R2, the resistj^nctT RF for parallel feedback, and a bias DC 
power source VB, and a parcel feedback amplifier circuit is constituted includ- 
ing an output TR QZ^^Iow resistance circuit RC, the load resistance R2, and 
the parallel feec]ba€k RF. The TR amplifier circuit, therefore, constitutes the 
cascade connection circuit of a cascade type differential amplifier circuit and 
a parajlef* feedback amplifier circuit. 
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(54) PIEZOELECTRIC DEVICE 

(ID 62-78904 (A) (43) 11.4.1987 (19) JP 

(21) Appl. No. 60-219632 (22) 210,1985 

(71) TOSHIBA CORP (72) NAOYUKI MISHIMA(l) 

(51) Int. CP. H03H3/08,H01L41/08 



PURPOSE: To reduce the curvature of an insulating substrate greatly by forming 
mesh grooves in the insulating substrate and forming a piezoelectric film cover- 
ing the mesh grooves. 

CONSTITUTION: A thin film surface acoustic wave device 5 has the mesh grooves 
7 of 0.4mm in thickness formed by dicing in the glass substrate 6 made of 
"Pyrex®" glass of 3 inches in diameter at equal intervals of 4mm, and the 
thin piezoelectric film 8 is formed of zinc oxide thereupon by sputter vapor 
deposition to 10//m thickness. This thin film surface acoustic wave device 5 
has internal stress in the formed thin piezoelectric film 8 when the film 8 is 
formed on the glass substrate 6 by sputter vapor deposition, and this is applied 
with a force as shown by an arrow 9 in a figure to curves the glass substrate 
6. In this case, this curvature is relieved by the mesh grooves 7 formed in the 
glass substrate 6 and becomes extremely small. 
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(54) ATTENUATOR SWITCHING CIRCUIT 
(11) 62-78905 (A) (43) 11.4.1987 (19) JP 

(21) Appl. No. 60-219851 (22) 2.10.1985 

(71) SHIOJIRI KOGYO K.K. (72) TAKAHIRO ARAKAWA 
(51) Int. CP. H03H7/24 

PURPOSE: To constituted the changeover switch of the attenuator as one circuit 
and to simplify the structure of an attenuator switching circuit by connecting 
all divided resistances for attenuating an input signal in series and connecting 
capacitors to the respective resistances in parallel, and leading signals ^out 
of between the resistances. 

CONSTITUTION: A voltage impressed from an input terminaJL^Ts AC-coupled, 
DC-coupled, or ground(G)-coupled and passed througj^aff AC-G-DC coupling 
switch SW 2 before inputted to the attenuator^TKe resistances Rj-Rn are 
interposed in series between the input part^aifd ground of a next attenuator 
part, and the ratio of their resistance^values is the attenuation rate of each 
range of the attenuator. Then, t^tapacitor d~C n are connected in parallel 
to the resistances R| — R n ^si() make frequency corrections. Input voltages 
which are attenuated^nilong the resistances Ri-R„ according to respective 
attenuation ratios^-afe connected to respective contact points of a range SW 
3. The voha^f^leg out of the common terminal of the range SW is inputted 
to an jMffpl'ifier part A and amplified with a constant gain up to a level that 
iJ$*following stage requires. 
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